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In a young and thinly-populated country like 
South Africa, in a country, moreover, which is 
in many respects in an enviable position, cli­
matically and economically, a good deal of time 
usually elapses between the recognition of a 
potential national asset and its systematic develop­
ment and exploitation. The time-lag is likely to 
be more marked if the asset is not a commodity 
commanding a definite price on the world’s 
markets. Our medicinal springs are a case in 
point.
Admittedly the position has improved beyond 
the point where solitary individuals tried to 
arouse interest in the springs, and their appeal 
fell on deaf ears. The Publicity Department of 
the Railways, recognising the value of the springs 
as an attraction to tourists and as an incentive to 
travel, has issued an illustrated brochure. The 
owners and managers of individual springs are 
introducing improvements and modernising the 
available facilities. Oversea bodies, like the 
International Society of Medical Hydrology and 
the British Health Resorts Association, are show­
ing an active interest in our springs. The first- 
named gives publicity to any new work carried 
out in connection with them. The latter includes 
in its Official Handbook a generous reference to 
our medicinal waters and seaside resorts. But a 
systematic survey, medical, chemical, physical 
and geological, is necessary before our watering 
places can claim to be the sanatoria of the nation, 
and a co-operative educational and publicity 
campaign is required to bring about a wider and 
more systematic use of the springs.
Chemical Data.
The mass of chemical information so far 
recorded can at best be described as provisional. 
Most of the analyses date back many years, and 
were not carried out under conditions ensuring 
that degree of accuracy and completeness which 
modern standards demand. In most cases the 
water was analysed in a laboratory situated at a 
considerable distance from the source of the 
spring, and inexpert methods of collecting the
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water, as well as changes in transport, un­
doubtedly account for some misleading results.
In collecting it is necessary to ensure that the 
water is fresh from the “ eye,” and is not taken 
from a cistern or pool, where it may have stood 
for some time and undergone alteration. Bicar­
bonates, such as those of calcium and iron, may 
be partly decomposed in transit, and as the water 
is usually filtered for analysis to remove sus­
pended matter, the precipitated carbonates and 
hydrates will escape estimation and give rise to 
entirely misleading figures for these constituents. 
Chalybeate waters, in particular, are prone to 
undergo decomposition if stored for some time, 
due to the iron becoming oxidised by the dis­
solved air, and being precipitated as ferric 
hydrate.
Adler, in an article in the January, 1935 issue 
of the A rchives o f  M edical H ydrology, puts forward 
a suggestion for stabilising such waters by leaving 
them in contact with an appropriate metal, pre­
ferably copper. The metal removes the dis­
solved oxygen and prevents conversion of ferrous 
to ferric iron. This suggestion might well be 
applied to waters which have to be kept and trans­
ported before being analysed.
In many of the earlier analyses iron and 
aluminium are estimated together as oxides, in­
stead of being estimated separately as irons; 
no distinction is made between carbonate and 
bicarbonate: dissolved gases were hardly ever
taken notice of, and free gases, if determined at 
all, were often collected without due regard to the 
necessity of exluding contamination with air.
Certain constituents of therapeutic value are 
present only in minute traces. Such elements, 
to which special significance is attached and many 
of which are constant constituents of the animal 
body, are copper, zinc, aluminium, tin, silicon, 
arsenic, sulphur, iron, fluorine, bromine, iodine, 
manganese, vanadium, strontium, boron and 
selenium. Most of these elements are not usually 
sought for in a routine analysis, and it is therefore 
now customary to supplement the chemical in­
vestigation by a spectroscopic analysis, using a 
quartz spectrograph and exploring both the 
visible and the ultra-violet regions of the 
spectrum.
Significance of Small Quantities.
The effect of the dominant constituents of 
waters is well known and is dealt with in a large 
number of publications. But evidence with 
regard to the therapeutic value of some of the 
minor constituents enumerated above is only 
slowly accumulating. It is an established fact 
that the individual constituents of certain plant 
drugs have a mutually enhancing effect, and it is
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suggested that the constituents of certain mineral 
waters have a similar synergic action.
In chalybeate waters, for instance, traces of 
such metals as copper or manganese probably 
augment the effect of the iron.
A small percentage of iron is contained in the 
human blood. This is regarded as an oxygen­
fixing catalyst by virtue of its ability to assume 
a higher valency. A variable reserve of iron also 
exists in the liver and bones. Anaemic patients 
of various classes thus benefit by the use of iron 
waters. Iron waters also afford relief in certain 
types of intestinal troubles.
Traces of arsenic in iron waters are believed 
to stimulate the blood-forming function of the 
bone-marrow.
In France waters containing traces of arsenic 
have been found to give most encouraging results 
in the treatment of malaria and other tropical 
diseases. At La Bourboule, the waters of which 
contain from 8 to 29 parts per million of sodium 
arsenate, thousands of French soldiers were cured 
of malaria during the Great War. Among them 
were many cases which resisted quinine treatment, 
but which yielded to combined treatment with 
quinine and arsenical water.
Manganese has been found to occur in a large 
number of French medicinal waters in quantities 
varying from 1/1000 to 3 parts per million. 
Probably the metal exists in the colloidal form 
and acts as an oxidising catalyst for organic 
matter.
The prevalence of goitre in certain areas is 
associated with a deficiency of iodine in the soil, 
and consequently in the water. Hippocrates is 
believed to have first recommended treatment of 
goitre with certain waters which were subse­
quently proved to contain iodine, and iodine 
waters are still held in high esteem. But it has 
recently been recognised that iodine treatment 
has to be applied with care, and it appears to be 
definitely harmful in some cases. It might lead 
to interesting results to investigate the endemicity 
of goitre in certain areas of the Union in its re­
lationship to the composition of the water 
supplies.
Lithium is widespread in medicinal waters, 
particularly in such the dominant constituent 
of which is sodium chloride. The beneficial 
effect of lithium waters and of certain lithium 
preparations in cases of gout is well known, and 
was at one time ascribed solely to the solubility 
of lithium urate. Doubt is now cast on this 
explanation since it has been recognised that 
pure lithium salts are comparatively ineffective, 
but that they reinforce the action of other salts 
or of certain gout remedies like Atophan.
Other elements are credited with being con­
tributory factors in the beneficial action of waters, 
although their precise effect is obscure. Boron, 
for instance, occurs in traces in a large number of 
mineral springs and its presence has been proved 
in most fruits and berries and in many plants. In 
this connection it is interesting to record that 
water culture experiments on broad beans show 
that traces of boron have a definite stimulating 
effect on the growth of these seeds.
Peloids*
Semi-solid bath media, muds, peats, moors, 
etc., have long been used in conjunction with 
water treatment. “ Mud ” packs and baths are 
a recognised part of the “ cure ” at some South 
African watering places. Hitherto no uniform 
methods have been recognised for the scientific 
evaluation of these media. Some of the mineral 
constituents were usually determined, and in 
addition, ash, organic residue, ether extract, etc. 
But these latter figures permit of no conclusions 
with regard to the nature and value of the 
material. Insufficient attention was also paid to 
the “ condition ” of the sample analysed. These 
“ muds ” alter fundamentally on “ ripening/ 9 or 
decay, fermentative processes, change of physical 
condition, and they are usually submitted to a 
process of natural artificial ripening prior to use.
The International Standard Measurements 
Committee, a body created some years ago on the 
initiative of the International Society of Medical 
Hydrology, has recently formulated a scheme for 
the classification, description and investigation of 
these media. The generic term “ peloids ” has 
been adopted to cover the large number of pro­
ducts which fall in this group. Some of these are 
of mineral, others of vegetable origin, and classifi­
cation into a large number of sub-groups is now 
recognised. Definite recommendations have now 
been made, and adopted with regard to deter­
mination of moisture, specific gravity, soluble 
saline constituents, thermal conductivity, specific 
heat and heat retentivity. Finality has not yet 
been reached with regard to numerical forms of 
expression of transfer of heat, plasticity and ab­
sorptive properties.
Physical Properties*
Tonicity* In addition to the specific action 
of the individual ions, there is also a salt action 
based on the osmotic concentration of the waters. 
This concentration is the sum total of ions and 
undissociated molecules. As organic matter and 
colloids do not materially influence the osmotic 
pressure osmotic concentration is not identical 
with the total weight of dissolved solids. The 
electrical conductivity and the cryoscopic or 
ebullioscopic constants afford a measure of the 
osmotic concentration. According as waters
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have a concentration smaller than, equal to or 
greater than that of the body fluids they are 
classed as hypotonic, isotonic or hypertonic. 
Iso-tonic and hyper-tonic waters act mainly on 
the intestine. Many hypotonic waters have a 
diuretic action. It may be argued that sweet 
water acts in the same way. But there is a differ­
ence in that the diuresis due to mineral waters 
denotes not merely an increase in the volume of 
water excreted, but also in the amount of other 
urinary constituents. Experiments on rabbits 
and dogs show that the physico-chemical charac­
ters of the blood and serum (osmotic pressure, 
electrical conductivity, surface tension) are modi­
fied differently in hypertonic and hypotonic 
baths, the former two being increased in hyper­
tonic waters.
Ions and Colloids* It seems as if the cell wall 
possesses an elective ionic permeability. It is sus­
pected that it is also permeable to colloids. But 
differences in the degree of colloidal dispersion 
vary the conditions and depth of penetration of 
colloids into tissues. In many waters a gradual 
transition takes place from ionic to colloidal 
form, such as, for instance, the precipitation of 
ferric hydrate from ferrous bicarbonate. Most 
waters also contain organic matter, but prac­
tically nothing is known about its nature. Pos­
sibly, in some cases, it may serve as a protective 
colloid. The study of the colloidal condition and 
properties of waters is only in its infancy, and 
such suggestions as have hitherto been put for­
ward about the probable therapeutic effect of 
colloids are purely speculative.
Small quantities of electrolytes precipitate 
colloids and the deterioration of some bottled 
mineral waters is due to the flocculation of their 
colloidal constituents by the action of small 
quantities of the material of the glass which is 
gradually dissolved out by the water.
Radioactivity*
The phenomena of radioactivity have made an 
appeal to the popular imagination, and this, in the 
case of South African springs, has been exploited 
for publicity purposes to such an extent that 
serious doubts have been expressed in this 
country as to whether radioactivity in waters is 
of any therapeutic value at all. But the con­
census of opinion among oversea investigators 
seems to be that radioactive waters are useful 
in rheumatic diseases. The waters of Buxton 
belong to the radioactive indifferent thermal 
type, and experiments at Buxton and elsewhere 
suggest that waters of this type promote diuresis 
in excess of that due to ordinary water, and that 
they diminish the quantity of blood uric acid.
It is also claimed that the radioactivity of peloids 
stimulates endocrine activity.
The element radium is constantly undergoing a 
process of spontaneous disintegration, leading in 
the first instance to the formation of radon gas, 
also called radium emanation, and helium. 
Radium appears to be very widespread in the 
earth’s crust, and, in consequence, many waters 
carry a small amount of radon which makes them 
radioactive. This radon rapidly decays, with the 
result that such waters are more effective when 
taken at the source, and that they deteriorate on 
standing or keeping in bottles. Many radio­
active waters are rich in uncombined gases which 
bubble up freely with and through the water. 
The principal constituent of this gaseous mixture 
is nitrogen, which forms an excellent vehicle for 
the radium emanation. At Buxton, and at other 
spas, measures are adopted to prolong the con­
tact of the gaseous bubbles which collect on the 
skin by enveloping the patient in a large heated 
sheet before permitting him to dress. Precautions 
are also taken to reduce the loss of gases to a 
minimum when it is necessary to store the water.
Radioactivity can be measured and expressed 
in terms of figures, and international standards 
have been agreed upon. The usual units are the 
“ Mache ” unit and the “ Curie ” per litre (or 
its submultiple “ Milli-micro Curie,” being one 
thousand millionth part of a Curie). The rela­
tion between the “ M ache” unit and the 
“ Milli-micro-Curie ” per litre is 0.364/1.00.
The attached table, taken from Hevesy and 
Paneth’s Manual of Radioactivity, gives figures 
for several highly radio-active Continental springs 
expressed in Mache units:—
Oberschlemma ... ... ... about 3,000
Brambach (Wettin Spring) ... ... 2,000
Joachimstal (Spring Head) ... ... 600
Ischia (Old Roman Spring) ... ... 370
Bastein (Grabenbacker Spring) ... ... 155
Aix les Bains (Alum Spring) ... ... 56
Karlsbad (Muhlbrunnen) ... ... 32
Most mineral springs apparently are slightly 
radioactive, and in view of the wide limits
between which the figures can lie, a mere qualita­
tive statement to the effect that a spring is radio­
active is of no value.
For the majority of South African springs no 
figures are available. In his periodical publica­
tions on the subject of medicinal springs the 
writer is endeavouring to place on record all the 
available figures with the ultimate aim of making 
a radioactive survey possible.
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